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Objectives

mSummarize NCCN Guidelines for systemic therapies
in the treatment of advanced or metastatic melanoma

m Explain the mechanism of action of immunotherapy
agents, CTLA-4 and anti-PD1 agents

mList the common side effects seen with
immunotherapy agents

mSummarize pivotal clinical trials for the approval and
utilization of nivolumab in the treatment of advanced
or metastatic melanoma



2015 NCCN
Guidelines

Nivolumab (Opdivo®)

Emerging
Combination
Therapies



2015 NCCN Guidelines

National Comprehensive Cancer Network




T Systemic Therapy Agents

 Ipilimumab * Dabrafenib * Dacarbazine
 Pembrolizumab  Vemurafenib  Temozolomide
e Nivolumab e Trametinib * Paclitaxel
e Imatinib * Paclitaxel +
carboplatin

e Albumin-bound
paclitaxel


Presenter
Presentation Notes
Dacarbazine: ONLY FDA approved chemo agent; considered most effective single agent chemotherapy for treatment of melanoma, however patients with mets to liver, bone, and CNS are often unresponsive 
cytotoxic chemotherapy has not been shown to increase survival nor to induce durable remissions. Chemotherapy thus is generally limited to patients who are not candidates for further treatment with either immunotherapy or targeted therapy, and for whom there is no appropriate clinical trial.


* Systemic Therapy for Metastatic or

Unresectable Melanoma

BRAF MUTATION
STATUS

Metastatic or

BRAF V600 wild type
(WT)

unresectable disease:

DISEASE STATUS

Anticipate
clinically stable
>12 weeks
(therapeutic
intent: long-term
survival)

Anticipate clinical
deterioration €12
weeks

_F.

FIRST-LINE
THERAPY'

Systemic therapyzo tions:
* Pembrolizumab

e Nivolumab (category 1)2-
e Ipilimumab (category 1)%3
- High-dose IL-24

Systemic therapy options:

 Pembrolizumab?

e Nivolumab (category 1)2

 Cytotoxic agents

 Imatinib for tumors with
activating mutations of
C-KIT

* Biochemotherapy
(category 2B)°




T Systemic Therapy for Metastatic or
Unresectable Melanoma

BRAF MUTATION DISEASE FIRST-LINE THERAPY
STATUS STATUS

Anticipate Systemic therapy options:
clinir.::::l = Pembrolizumab
stable ¥ = Nivolumab (category -1}h
>12 weeks — " ::F:E:it:;;'::l: y2.3
::rt'::::pﬁ::;ci = Dabrafenib + trametinib

- catego 1)2
term surwviwval) - I{-Iigh-scllarsye Illll_.-24

Metastatic or
unresectable
disease:

BRrAF VOO0
mutant type (MT)

Systemic therapy options:
= Dabrafenib + trametinib
(category 1) {|::.'n|r-na’lfna.err’m&r:l}2
= Vemurafenib
(category '1]-2
 Dabrafenib
(category "Ij,l-2
- Pembrolizumab?
= NMivolumab (category 1}2

Anticipate
clinical
deterioration
=12 weeks




Immunotherapy Agents

Ipilimumab (Yervoy®)
Pembrolizumab (Keytruda®)
Nivolumab (Opdivo®)




* Immunotherapy Agents
Immune Checkpoint Inhibitors (ICls)

m Immune system:'I-cells

m Regulated by series of co-stimulatory and inhibitory signals that
serve as checkpoints

m Cytotoxic T-lymphocyte antigen-4 receptor (CTLA-4) and
Programmed death-1 receptor (PD-1)
m Checkpoint receptors that regulate immune response
m Can be targeted and inhibited

m ICIs indirectly enhance immunological response to neoplastic
cells



T-cell
receptor ),

P ——
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Presentation Notes
CTLA-4: coinhibitory cell surface receptor that is present on activated CD8+ effector T-cells and constitutively present on regulatory T-cells 
PD-1: expressed on number of immune system cells, particularly activated T- and B-cells, that when activated serves a coinhibitory signal to inhibit immune function 


* Immune Checkpoint Inhibitors
Immune Related Adverse Events (irAEs)

m Rash and mucosal irritation
m Diarrhea or colitis
m Hepatotoxicity: elevated levels of AST and ALT

m Endocrinopathies
m Hypophysitis, autoimmune thyroid disease, adrenal insufficiency

m Eye, kidney, pancreas, neurologic, lung, and hematologic

m Severity of observed irAE is determined by a Grade system
m Gradel: Mild
m Grade 2: Moderate
m Grade 3 or 4: Severe or life-threatening
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Presentation Notes
Hypophysitis – inflammation of pituitary gland 


* Nivolumab

m Human IgG4 monoclonal antibody that inhibits PD1
receptors

m FDA approved December 2014 for patients with
unresectable or metastatic melanoma

m Disease progression following ipilimumab treatment or a BRAF
inhibitor if BRAF V600 mutation positive

m 3 mg/kg IV every 2 weeks until disease progression or
unacceptable toxicity

m Infuse over 60 minutes, D;W or NS
m$1151,9%2877 (LexiComp®)

m CheckMate-037, CheckMate-066


Presenter
Presentation Notes
FDA approval resulted from ORR

CheckMate-037 was the landmark trial that led to the FDA approval of nivolumab. CheckMate-066 – Brief summary of 



* Nivolumab in Previously Untreated

Melanoma without BRAF Mutation
CheckMate-066

m Phase III, randomized, placebo-controlled trial

m Untreated, unresectable, Stage III or IV BRAF wild-type
melanoma

m Randomized 1:1 (n=418)
m Nivolumab 3 mg/kg IV every 2 weeks (n=210)
m Dacarbazine (DTIC) 1000 mg/m? IV every 3 weeks* (n=208)

m Primary endpoint: overall survival

m Secondary endpoints: investigator-assessed progression

free survival, objective response rate, PD-L1 expression
*DTIC dose is higher than recommended (LexiComp®)

Robert C, Long GV, Brady B, et al. N Engl | Med. 2015,;372(4):320-30.
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Presentation Notes
Each arm had a matched placebo of DTIC Q3W or Niv Q2W
PD-L1 expression in tumor – predictive biomarker of overall survival 

In the CheckMate-066 trial, 418 patients with untreated metastatic melanoma whose tumors did not have BRAF mutations were randomly assigned to receive either nivolumab or dacarbazine, a chemotherapy drug often used to treat patients with advanced melanoma.
All patients had tumor samples tested for the presence of PD-L1—a ligand, or binding partner, for the PD-1 checkpoint protein on T cells—to determine whether its presence might predict improved overall survival following treatment with nivolumab.
The trial’s primary endpoint was overall survival. Secondary endpoints included how long patients lived without their disease progressing (progression-free survival) and how many patients experienced some reduction in the size of their tumors (response rate).



+ Nivolumab in Previously Untreated

Melanoma without BRAF Mutation
CheckMate-066

A Overall Survival
100 -5 Hazard ratio for death, 0.42 (99.79% CI, 0.25-0.73)
P<0.001
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Robert C, Long GV, Brady B, et al. N Engl | Med. 2015;372(4):520-30.
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Presentation Notes
Median OS� DTIC: 10.8 months� Nivolumab: not reached
 HR = 0.42; 99.79% CI = 0.25-0.73; P < 0.001 
1-Year OS 
DTIC: 42.1%�Nivolumab: 72.9% 



* Nivolumab in Previously Untreated

Melanoma without BRAF Mutation
CheckMate-066

Patients without Progression (%)

B Progression-free Survival

Patients Who Died Median
100w or Had Disease Progression-free
Progression Survival
90— no. /ftotal no. mo (9526 Cl
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Robert C, Long GV, Brady B, et al. N Engl | Med. 2015;372(4):320-30.



* Nivolumab in Previously Untreated
Melanoma without BRAF Mutation

CheckMate-066

A Target-Lesion Change in Nivolumab Group
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Robert C, Long GV, Brady B, et al. N Engl | Med. 2015;372(4):320-30.
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ORR (RECIST)
 DTIC: 14%�Nivolumab: 40%�OR = 4.06; 95% CI = 2.52- 
6.54; P < 0.001�OS based on PD-L1 status: No difference 



* Nivolumab in Previously Untreated
Melanoma without BRAF Mutation
CheckMate-066

Median N/A 10.8 months

Overall

Survival

Overall 72.9 42.1 0.42 <0.001
Survival at 1

year (%)

Median PFS 5.1 months 2.2 months 0.43 <0.001
ORR (%) 40.0 13.9 4.06 <0.001
Median N/A 6.0 months

Duration of

Response

Robert C, Long GV, Brady B, et al. N Engl ] Med. 2015;372(4):320-30.
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Presentation Notes
At the time of publication, the median overall survival had not yet been reached for patients who received nivolumab (median follow-up 8.9 months) and was 10.8 months in patients treated with dacarbazine (median follow-up 6.8 months). The 1-year survival rate was 72.9 percent and 42.1 percent, respectively. Patients treated with nivolumab also had longer progression-free survival (5.1 months versus 2.2 months) and a higher objective response rate (40.0 percent versus 13.9 percent).
Among patients in the trial’s nivolumab arm there was no difference in survival between those whose tumors were positive for PD-L1 and those whose tumors were negative.
As of August 5, 2014, 46 percent of patients in the trial’s nivolumab arm and 6 percent of patients in the dacarbazine arm were still receiving the treatment to which they had originally been assigned. A substantial number of patients who stopped receiving their assigned treatment—either because their disease began to progress or because of side effects—went on to receive some form of systemic treatment, the most common being ipilimumab.



* Nivolumab in Previously Untreated
Melanoma without BRAF Mutation
CheckMate-066

Any adverse event (%) 74.3 15.6

Grade 3-4 11.7 17.6

Treatment discontinued 6.8 11.7
No deaths were attributed to drug toxicity

Most common adverse | Fatigue, pruritus, nausea GI and hematologic
event toxicities

Robert C, Long GV, Brady B, et al. N Engl ] Med. 2015;372(4):320-30.
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Presentation Notes
Nivolumab associated with low-risk of high-grade toxic effects

The rate of side effects in both trial arms was similar, although fewer patients treated with nivolumab experienced grade 3 or 4 side effects than those treated with dacarbazine (11.7 percent versus 17.6 percent). The most common side effects in patients who received nivolumab were fatigue, intensely itchy skin (pruritus), and nausea. Fewer patients treated with nivolumab stopped taking the drug because of treatment side effects than patients treated with dacarbazine.


Treatment with nivolumab reduced the risk of death by 58 percent, the authors explained, a benefit that was “consistent across all the prespecified subgroups, including patients with poor prognostic factors.”
Dacarbazine was selected as the comparison treatment, they continued, “because, until recently, it was a standard first-line treatment in many countries for patients who had melanoma without a BRAF mutation.”



T Combination Therapy:
CTLA-4 and Anti-PDlagents

Non-redundant

Complimentary

¥

Pronounced
Antitumor
Activity
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Presentation Notes
immunologic checkpoints are nonredundant and can inhibit T-cell activation, proliferation, and effector func- tion within lymph nodes or the tumor microenvi- ronment, we hypothesized that a combined block- ade of CTLA-4 and PD-1 could produce greater antitumor activity than either single agent 



T Summary

m Anti-PD1 agents
m NCCN 2015 Guidelines: first-line therapy for metastatic melanoma

m Panel consensus: higher response rates and less toxicities versus
ipilimumab

m Combination therapy: potential advantage for durability of response
m Rapid response of greater magnitude
m Elevated LDH level, Mlc disease, and bulky, multifocal tumor burden
m Effect on overall survival remains to be defined

m Emerging indications
m PD-LI tumor expression guidance
m Non-small cell lung cancer

m Ovarian, metastatic Renal Cell Carcinoma, and classical Hodgkin’s
Lymphoma



Questions?
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